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(54) DIELECTRIC PORCELAIN COMPOSITION 

(57)Abstract: 

PURPOSE: To provide a dielectric porcelain composition 
which has a high dielectric constant, a large no-load Q, 
and causes little temperature variation at a resonant 
frequency by haying a specific composition of Mg, Ca, Ti 
and O as main components, and containing BiV04 and 
CuO in a specific proportion as auxiliary components. 

CONSTITUTION: This dielectric porcelain composition ( 1 ~ x) Mfc ' T 1 ° s * .x C a T I Os 

has main components represented by the formula (X is 

0.03 to 0.14) consisting of magnesium, calcium, titanium 

and oxygen, and contains BiV04 and CuO as auxiliary 

components, the content (a) (wt.%) of BiV04 in the main 

components being not less than 5 and not greater than 

1 5, the content (b) (wt.%) of CuO in the main 

components being not less than 0.5 and not greater than 

5. The dielectric porcelain composition can be used in the fabrication of a dielectric resonator, 
a dielectric substrate, a layered element or the like by being machined into the appropriate 
shape and size as necessary or by being molded by doctor-blade method into sheets which 
are then laminated on electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A dielectric porcelain constituent characterized by the following It is the dielectric porcelain 
constituent with which a principal component consists of an empirical formula, magnesium expressed 
with MgTiO(l-x)3 and xCaTi03 (x are 0.03-0.14 among a formula.), calcium, titanium, and oxygen, 
and is BiV04 as an accessory constituent. And CuO BiV04 to a principal component A content b (% of 
the weight) of CuO [ as opposed to / a content a (% of the weight) is 5<=a<=15, and / a principal 
component ] is 0.5<=b<=5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a dielectric porcelain constituent suitable as materials, 
such as a dielectric resonator. 

[0002] . . 

[Description of the Prior Art] In recent years, the small and. highly efficient dielectric resonator is called 
for with integration of a microwave circuit. In the dielectric porcelain constituent used for such a 
dielectric resonator, it is specific-inductive-capacity epsilonr. Large being a thing, that unloaded Q is 
large, and temperature coefficient tauf of resonance frequency Properties, such as a small thing, are 
demanded. 

[0003] As such a dielectric porcelain constituent, it is MgTi03-CaTi03. It is proposed about the 
dielectric porcelain constituent of a system (JP,60-24070,B). Recently, a laminating chip capacitor, a 
laminating dielectric resonator, etc. which carried out the laminating of the dielectric porcelain 
constituent are developed, and the lamination by simultaneous baking with a porcelain constituent and 
an internal electrode is performed. However, since burning temperature was as high as 1300 degrees G - 
1400 degrees C, performing simultaneous baking with an internal, electrode had a difficult field, and said 
dielectric porcelain constituent was limited to materials which bear an elevated temperature as an 
electrode material, such as palladium (Pd) and platinum (Pt), in order to consider as lamination structure. 
For this reason, the dielectric porcelain constituent which can carry out simultaneous baking at low 
temperature 1200 degrees C or less using silver (Ag) cheap as an electrode material, silver-palladium 
(Ag-Pd), and copper (Cu) is called for. 
[0004] 

[Objects of the Invention] The objects of this invention are the property which was excellent as a charge 
of a dielectric resonance equipment, especially a high dielectric constant, and also when unloaded Q is 
large, has the property that the temperature change of resonance frequency is small and moreover 
calcinates at low temperature, a degree of sintering is to offer a good dielectric porcelain constituent. 

[0005] . . ^ _. _ 

[Means for Solving the Problem] This invention is a dielectric porcelain constituent with which a 
principal component consists of an empirical formula, magnesium expressed with MgTiO(l-x)3 and 
xCaTi03 (x are 0.03-0.14 among a formula.), calcium, titanium, and oxygen. And BiVO [ as opposed 
to / contain BiV04 and CuO as an accessory constituent, and / a principal component ]4 It is related 
with a dielectric porcelain constituent characterized by for a content a (% of the weight) being 
5<= a <=l 5 ? and the content b of CuO to a principal component (% of the weight) being 0.5<=b<=5 . 
[0006] According to this invention, they are empirical formula (1-x) MgTi03 and xCaTi03. To a 
dielectric porcelain constituent expressed, it is BiV04 as an accessory constituent. And by making CuO 
contain, low temperature sintering can be carried out, and with a high dielectric constant, unloaded Q 
can be large and can obtain a dielectric porcelain constituent which has a property that a temperature 
change of resonance frequency is small. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 2/6/2004 



Page 2 of 3 



[0007] If a mole fraction of x exceeds less than 0.03 and 0.14 in this invention, it is temperature 
coefficient tauf of resonance frequency. Since it becomes large, it is CaTi03. A mole fraction is set as 
the above-mentioned range. Furthermore, BiV04 to a principal component When too large, since the 
content b (% of the weight) of contents a (% of the weight) and CuO stops resonating, as for a content, it 
is set as the above-mentioned range. Moreover, BiV04 And a content of CuO is too small or, in the case 
of zero, low-temperature baking at 1200 degrees C or less becomes difficult. 

[0008] An example of a suitable manufacturing method of a dielectric porcelain constituent of this 
invention is shown below. Wet blending of a magnesium oxide, a calcium carbonate, and the start raw 
material of titanium oxide is everywhere carried out with solvents, such as quantum [ every ] water and 
alcohol. Then, after removing water, alcohol, etc., it grinds and temporary quenching is carried out at 
1000-1200 degrees C for about about 1 to 5 hours to the bottom of an oxygen content gas ambient 
atmosphere (for example, air ambient atmosphere). Thus, temporary-quenching powder and an 
accessory constituent BiV04 which were obtained And wet blending of the CuO is carried out with 
solvents, such as alcohol. Then, it grinds, after removing water, alcohol, etc. Furthermore, with an 
organic binder like polyvinyl alcohol, it mixes, and it dries and grinds, and application-of-pressure 
molding (pressure 100-1000 kg/cm2 degree) is carried out and carried out to homogeneity. A dielectric 
porcelain constituent expressed with the above-mentioned empirical formula is obtained by calcinating 
an obtained moldings at 850 degrees C - 1 100 degrees C under an oxygen content gas ambient 
atmosphere like air. 

[0009] Thus, an obtained dielectric porcelain constituent can be used as materials, such as a dielectric 
resonator, a dielectric substrate, and a laminating element, by the lamination by sheet forming and a 
sheet according to processing or a doctor blade method to a suitable configuration and size by need, and 
electrode. 

[0010] In addition, as a raw material of magnesium, calcium, titanium, a bismuth, vanadium, and 
copper, a nitrate, a hydroxide, etc. which turn into titanic-acid magnesium temporary-quenching powder, 
titanic-acid calcium temporary-quenching powder, and vanadium acid bismuth temporary-quenching 
powder other than MgO, CaC03, Ti02, Bi 203, V2 05, and CuO, and turn into an oxide at the time of 
baking can be used. 
[0011] 

[Example] An example and the example of a comparison are shown below, and this invention is 
explained to it still more concretely. 

Wet blending of magnesium-oxide powder (MgO), calcium-carbonate powder (CaC03), and the 
titanium oxide powder (Ti02) was put in and carried out to the ball mill with ethanol for 12 hours so 
that the presentation ratio (MgTi03 / CaTi03) of example 1 titanic-acid magnesium and titanic-acid 
calcium might become 0.96 mols / 0.04 mols. After deintermediation, the solution was ground and 
carried out temporary quenching at 1000 degrees C under the air ambient atmosphere. Obtained 
temporary-quenching object, vanadium acid bismuth temporary-quenching powder (BiV04) 10wt%, 
and copper oxide powder (CuO) 1 wt% was added, and wet blending was put in and carried out to the 
ball mill with ethanol for 12 hours. The solution was ground after deintermediation, and the polyvinyl 
alcohol solution of optimum dose was added to this grinding object, and it fabricated on the pellet of 
diameter 12mmphi and thickness 4mmt after desiccation, and calcinated at 1000 degrees C under the air 
ambient atmosphere for 2 hours. 

[0012] In this way, after processing the obtained porcelain constituent into the magnitude of diameter 
7mmphi and thickness abbreviation 3mmt, it measured with the dielectric resonance method and asked 
for the temperature coefficient of the unloaded Q in resonance frequency (6-8GHz), specific inductive 
capacity, and resonance frequency. The result is shown in a table 2. 

[0013] The mixed rate of the titanic-acid magnesium of examples 2-8 and one to example of comparison 
6 example 1 and titanic-acid calcium and the addition of an accessory constituent were replaced with the 
table 1 publication like, and also the dielectric porcelain constituent was manufactured like the example 
1 , and the property was measured. The result is shown in a table 2. 
[0014] 
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[0016] 

[Effect of the Invention] According to this invention, it is specific-inductive-capacity epsilonr. It is 
large, and no-load Q value is also large, and it is temperature coefficient tauf of resonance frequency. A 
small dielectric porcelain constituent can be offered. Moreover, the dielectric porcelain constituent in 
which low temperature sintering is possible and the lamination which used Ag, Ag-Pd, Cu, etc. as the 
internal electrode is possible can be offered. 



[Translation done.] 
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